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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 

PCT/RU99/00294 



I. Basis of the report 



1. With regard to the elements of the international application:* 
the international application as originally filed 

the description: 
pages 1 
pages 

pages • 



□ 



, as originally filed 

filed with the demand 



, filed with the letter of 



□ 



the claims: 

pages 

pages 

pages 

pages 



, as originally filed 

, as amended (together with any statement under Article 19 

, filed with the demand 



filed with the letter of 



□ 



the drawings: 

pages 

pages 

pages 



, as originally filed 
, filed with the demand 



filed with the letter of 



| 1 the sequence listing part of the description: 

pages [ 

pages 

pages , 



, as originally filed 



filed with the demand 



_, filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

1 the language of a translation furnished for the purposes of international search (under Rule 23. 1(b)). 
I I the language of publication of the international application (under Rule 48.3(b)). 

I | the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

contained in the international application in written form. 

filed together with the international application in computer readable form. 

furnished subsequently to this Authority in written form, 
t 

furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 



□ 
□ 
□ 
□ 
□ 

□ 
□ 



The amendments have resulted in the cancellation of: 

I | the description, pages 

the claims, Nos. 

1 1 the drawings, sheets/fig 



5 I I ™ S re P ort nas Deen established as if (some of) the amendments had not been made, since they have been considered to go 
' — ' beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70.16 
and 70.17). 

** Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1 . Statement 

Novelty (N) 

Inventive step (IS) 
Industrial applicability (IA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



4, 6-10, 12 



1-3, 5, 11 



4, 6-10, 12 



1-12 



YES 
NO 
YES 
NO 

YES 
NO 



Citations and explanations 

The International Preliminary Examination Report 
relating to Claims 1-12 of international application 
PCT/RU99/00294 has been drafted on the basis of the 
following documents cited in the Search Report: 
Dl: EP-0070648 Al 
D2: EP 0062897 Al 
D3: RU 2101317 CI 
D4: RU 94038132 A2 
D5: US 4271029 A 
D6: US 4253983 A 
Document Dl describes a heat accumulative material 
based on a mixture of urea and sodium acetate trihydrate 
to which is added a crystal nucleus forming material. 

Document D2 describes a material for accumulating 
heat comprising a melt, which converts from a liquid into 
a crystalline form at a determined temperature releasing 
heat, and an additive regulating the size of the crystals 
size and the pH of the material on crystallisation. 

Documents D3-D6 describe the prior art in general. 
From Dl is known a heat accumulative material 
comprising a phase transition material having a phase 
transition temperature around 40°C , and 0.1% by weight of 
a crystal nucleus forming material (see page 66, lines 5- 
15) . Thus the heat accumulative material described in 
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International application No. 
PCT/RU 99/00294 



Claim 1 of the invention is known from Dl . 

It is also known from Dl that a mixture of 
CH 3 COONa . 3H 2 Q (80% by weight) and CO(NH 2 ) 2 (20% by weight) 
(page 67, lines 5-10) and a mixture of sodium acetate 
trihydrate and acetamide (see pages 12-13, Example 7) can 
be used as & phase transition material, which undermines 
the novelty of Claims 3 and 5. 

From document D2 is also known a heat accumulative 
material comprising a phase transition material and an 
additive in the amounts of 2 to 4% by weight (see page 4, 
lines 5-25) f . 

In view of the above, it is considered that Claims 2 
and 11 of the invention do not comply with the requirement 
of novelty. 

Claims 4, 6-10 and 12 comply with the requirements 
of novelty, inventive step and industrial applicability. 
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AoroBOP o nATEHTHori^bonEPA fffiP 1 7 J AN 2002 

pct 7^/3 WIPO 



3AKJIIOHEHHE ME2K£yHAPO,ZJHOH nPE^BAPHTEJIbHOH 3KCIIEPTH3I>I 

(cTaTbH 36 h npaBMJio 70 PCT) 



.N<i nejia 3asBHTeji« hjih areHTa: 
P372 



,Hjih ,aaJlbHe HiiiHX cm. yBcaoMJieHne o nepecwjiKe 3aKJiK>HeHiifl Me>icnyHapo;iHoft 
^eHCTBHH npeABapHTe/ibHott 3KcnepTH3bi (<J)opMa PCT/IPEA/4 1 6). 



HoMep Me^avHapo^HOM 3a«BKH: 
PCT/RU 99/00294 



flara MeacayHapoiiHOH noaaHH: 

13 aBrycrra 1999 (13.08.1999) 



CaMaa paHHJiH aara npHopHTeTa: 



Me>KiiyHapoziHa5i naTeHTHaa KJiaccH{j)HKauHa (MI1K-7): C 09 K 5/06 



3aflBMTeJib: 



nPOKTEP 3Hfl T3MBJ1 KAMI13HH a jxp. 



1 . XlaHHoe 3aKjiK)HeHHe Me^yHapoAHOH npeiiBapHTejibHOH 3KcnepTH3bi no^roTOBJieHO HacroamHM OpraHOM 
Me>KiiyHapoiiHOH npeaBapHTejibHOH 3KcnepTH3bi h HanpaBJieHO 3aflBHTejiK> b cootbctctbhh co craTbeH 36 PCT. 



2. JlaHHoe 3aKJiK)HeHHe ccxaep>KHT scero 



JIHCTa, BKJIIOHail iiaHHblH 06lUHH J1HCT 



| [ AaHHoe 3aKJiiOHeHHe conpoBO>KiiaeTc$i TaioKe FIPHJIO^CEHRHMH, T.e. jiHCTaMH onncaHHii, (^opMyjiw h/hjih 
HepTOKew, KOTopbie 6biJiH H3MeHeHbi h flBJiaioTCfl ochoboh hjia aaHHoro 3aKJiK)HeHH5i h/hjih JiHCTaMH, ccaep- 
>KaiuHMH HcnpaBJieHHfl, npcacTaBJieHHbie HacToameMy OpraHy (cM.llpaBHJio 70.16 h nyHKT 607 AHMHHHcrpa- 

THBHOH HHCTpyKUHH fUl ). 

ynoMHHVTbie npHJio>KeHHfl conepacaT Bcero jihctob 



3. /laHHoe 3aKjiK)HeHHe conep>KHT HH(J)opMauHK), OTHOCHinyK)C5i k cjie^yiomHM pa3,aejiaM 



1 E> 
" On 



CHOBa 3aKJlK)MeHHfl 



pnopHTeT 



II! 



I jpTCyTCTB H C 3aKJlK)HeHHa OTHOCIITeJlbHO HOBM3HbI, H306peTaTeJIbCKOrO ypOBHfl H npOMbllll^eHHOH npHMeHHMOCTH 



IV I i HapymeHMe eiiHHCTBa H3o6peTeHHJi 

v Ix j yTBepameHHe OTHocnTejibHo hohh3hh, H3o6peTaxejibCKoro ypoBHH h npoMbiuiJieHHon npHMeHWMOCTH;ccbiJiKH h 
noacHeHHJi b o6ocHOBaHHe yTBep*/ieHHa (CxaTbJi 35(2)) 

VI [ | -IeKOTopbie UHTHpyeMbie ^OKyMeHTbi 

VII | [ HeKOTopbie ae^eKTbi Me>KayHapo;iHOH 3<irbkh 

VIII | ^ -leKOTopbie 3aMenaHHJi, KacaiomHeca MOKjiyHaponHOfi tahrku 



Jlara npeiiCTaBJienHH TpeGoBaHHJi: 

13 viapTa 2001 (13.03.2001) 



HanMenoBaHiie n aiipec Oprana MOKiiyHapoAHOH npcnBapHTenbHOH 

3KCncpTII3bi: 

Oeiiepa^bHbiH HHCTHTyr npOMbiuuieHHOH 

Co6cTBeHHOCTH 

PO, 1239958. MocKBa. r-59, 1X11-5, EepoKKOBCKaa Ha6., 30-1 
OaKc: 243-3337, Te/ieTann: 1 14818 nOAAHA 



Aara n<woTOBKH 3aKJiHDHeHH«: 

03 aeKaGpa 2001 (03.12.2001) 



y nojiHOMoneHHoe jihuo: 

M.OCMOJIOBCKa* 

Tcjie^OH jYs: (095)240-2591 



OopMa PCT/I PEA/409 (o6whh jihct) (HKUib 1998) 



3AKlnOHEHHE ME3K^yHAPO^HOH | 
nPE^BAPHTEJIbHOH 3KCnEPTH3fcI 



McyKjxympojiHasi 3ajiBKa iVs 
PCT/RU 99/00294 



I. OcHoea 3aKJitoHeHHn 



1. 3iieMeHTi>i MoicayHapoaHOfi 3<uibkm! * 

|x I MeacnyHapo/iHaji 3a»BKa b tom Baae, b kotopom OHa 6buia nonaHa 
onHcaHHe: 



CTpaHHUbi 
CTpaHHUbi 
CTpaHHUbi 

I | (j)opMyjia H3o6pereHHJi: 

CTpaHHUbi 
CTpaHHUbi 
CTpaHHUbi 
CTpaHHUbi 



nepBOHanajibHO nojiaHHbie 
noaaHHbie BMecre c Tpe6oBaHHeM, 
no^aHHbie c nncbMOM ot 



nepBOHanajibHo noaaHHbie 

nonaHHbie (BMecre c 06-bHCHeHmiMH) no CTarbe 19 
n<wHHbie BMecre c Tpe6oBaHHeM, 
noiiaHHbie c nncbMOM ot 



f I MepTOKHl 



CTpaHHUbi 
CTpaHHUbi 
CTpaHHUbi 



nepBOHanajibHO no/jaHHbie, 
noiiaHHbie BMecre c Tpe6oBaHHeM, 
noiiaHHbie c nncbMOM ot 



I [ nacTb onncaHHA, Kacaiomaaca nepeHH» nocjie/aoBaTejibHocrefi: 

CTpaHHUbi nepBOHananbHO noaaHHbie, 

CTpaHHUbi noaaHHbie BMecre c Tpe6oBaHHeM, 

CTpaHHUbi nojaHHbie c nncbMOM ot 



2. Bee OTMeMeHHbie Bbiuie 3JieMeHTbi 6biJiH nojiaHbi b Hacrojuunfi OpraH hjih npeacraBJieHbi Ha H3i»iKe, Ha kotopom 6bijia 
noaaHa Me^KiiyHapo^Haa 3a*BKa, ecjin HHoe He yica3aHO b ixaHHOM nyHicre. 

3th 3JieMeHTbi 6bijiH b noaaHbi b HacrojiWHfi OpraH hjih npe/icraBJieHbi Ha cjiejiyioiueM jnbiKe 

KOTOpblH SBJIJieTCJi: 

|" |H3biKOM nepeaoiia, npeacraBJieHHoro juvi uejieft Me>icayHapoAHoro noHcxa (npaBHJio 23.1 (b)). 
j^]H3biK0M n y 6ji h KauH h MeMcnyHapoiiHOH 3a*BKH (npaBHJio 48.3 (b)). 

I | fl3biKQM nepeBOiia, npeacraBJieHHoro win uejieft MeacoyHapoAHOH npe/xBapHTejibHofi 3KcnepTH3bi 
(npaBHJio 55.2 h/hjih 55.3). 

3. OTHOCHTejibHo jik)6oh nocjiejioBaTejibHocTH HVKJieoTHnoB h/hjih aMHHOKHCJiOT, conepacameHCH b MOKjryHapoii- 

Hofl 3aflBKe. Me>KjryHapojXHafl npeiUjapHrejibHaa 3KcnepTH3a 6biJia npnoBcaeHa Ha ochobc nepewHA nocJiejjOBaTejibHOcrefi: 
I I co,gep>Kaiuerocfl b MOKflyHapoflHOH 3a«BKe b nHCbMeHHofl (fropMe. 
I I no^aHHoro BMecre c MOKjryHapo/iHofl 3a«BKott b MauiHHOHHTaeMOH 4>opMe. 
I I npeacraBJieHHoro no3>Ke b HacroaiuHH OpraH b nncbMeHHofi (J)opMe. 
I I npeflcraBJieHHoro no3>Ke b HacroflmHft OpraH b MauiHHOM HTaeMOH (J)opMe. 

I [ ripeacTaBJieHo yTBep>icueHHe o tom, hto no35Ke npeflCTaBjieHHbiH nepeneHb nocjiejuoBaTejibHocreH b nncbMeHHoR 
t|)opMe He BbixoiiHT 3a npe/jejibi pacRpwroro b MOKflyHapo/iHOH 3a«BKe b tom Bane, b KaKOM OHa 6buia nonana. 

[ I ripeACTaBJieHO yTBep>icaeHHe o tom, hto HHqbopMauHfl, 3armcaHHafl b MauiHHOHHTaeMOH $opMe, uaeHTHHHa 
nepeHHio noane/iOBaTejibHocreft b nHCbMeHHon qbopMe. 

M3MeHeHH« npHBejiH k h3t>jithk>: 

CTpaHHU OHHCaHHA 

nyHKTOB (j)opMyjibi JY9JY2 
cTpaHHUbi/(J)Hr. HepTenceR 

I I HacroHiuee 3aKJiK)HeHHe cocTaBJieHo 6e3 yncra (HeKOTopbix ) H3MeHeHHfi, TaK ksk ohh Bbixo/jjrr 3a paMKH nepBOHa- 
najibHO noAaHHbix MaTepnajioB 3a*iBKH, KaK yKa3aHO Ha iionojiHHTejibHOM jihctc (IipaBH.no 70.2(c))** 

3ct.\teHft/ou{ue jiucmbi, Komopbie 6buiu npedcmaeneubi e fJo/iyvatoufee eedoMcmeo e omeem na ezo npednootcemie e co- 
omeemcmeuu co Cmambeu 14, paciienueatomcp e daHHOM 3aKJiJOHemiu xax "nepeoHanwibHO nodannbie" u ne npuKnadbi- 
eafomcn k ja/oifoueHuto, nocKOJibvy ohu He codepjtcam uenpaaneHuu (IJpaewio 70.16 u 70.17) 
* Jlfooou 3aMeHRK>u4uu jiucm, codepDKaufuu makue u3Me nenuR, doAOKen 6bimb paccMompen e coomeemcmeuu c nywcmoM 
1 u npiLioxcen k daHHOMy 3aKjiK>U€HUio. 



(DopMa PCT/I PEA/409 (pas/ieji I) (hk)jii>1998) 



3AKJIIOHEHHE ME3KJ^yHAPO^HOH 
nPEflBAPHTEJIbHOH 3KCIIEPTH3M 



MeacnyHapoAHaa 3a*BKa 
PCT/RU 99/00294 



V. yTBepacfleHHe b cootbctctbhh c IlpaBHJioM 66.2(a)(ii) o tom, OTBenaioT jih nymc™ $opMyjibi 

KpHTepHHM HOBH3HM (N), H306peTaTeJlbCKOrO ypOBHH (IS) H npOMblUIJieHHOH npHMCHHMOCTH (IA), CCblJIKM 

h noacHeHHH, noflTBepMCflaiomHe TaKoe yTBepacaeHHe 



1. YTBep>KiieHHe 

HOBH3Ha (N) 



H3o6peTaTejibCKHH 
ypoBeHb(IS) 



riyHKTbi 

IlyHKTbl 
IlyHKTbl 



4, 6-10, 12 



1-3, 5, 11 



4, 6-10, 12 



npoMbiuiJieHHaH 

npHMeHHMOCTb (IA) 



IlyHKTbl 

riyHKTbi 



1-12 



HET 

AA 
HET 

flA 
HET 



2. CCblJIKH H nOHCHCHHil 

3aKJiK)HeHHe Me>KAyHapoflHOH npe/jBapHTejibHOH 3KcnepTH3bi no MOiqryHapoflHOH saaBice 
PCT/RU 99/00294 cocTaBJieHO b oTHOiueHHH nyHKTOB 1-12 c|)opMyjibi H3o6peTeHHH Ha 
ocHOBaHHH AOKyMeHTOB, yKa3aHHbix b OTMeTe o noHCKe: 

fll -EP 0070648 Al 

£2-EP 0062897 A 1 

fl3-RU2101317Cl 

£4-RU 94038132 A2 

A5-US 4271029 A 

JX6 — US 4253983 A 

floKyMeHT fll onHCbiBaeT TeruioaKKyMyjiHpyiomHH MaTepHaji Ha ochobc CMecH MoneBHHbi h 
TpnrHApaTa aueTaTa HaTpHfl, k kotopoh ao6aBJiHK>T HHHUHaTop o6pa30BaHH* 3apo,abiuieH. 

^oKyMeHT J\2 onHCbiBaeT MaTepnaji ajih aKKyMyjiHpoBaHH* Tenjia, coaepacamHH pacruiaB, 
KOTopbiH npeBpamaeTCH H3 >kh£kocth b KpHCTajuiHHecicyio 4>opMy npH onpe^ejieHHOH TeMnepaType 
c Bbi^ejieHHeM Tenjia h ao6aBKy, peryjinpyiomyio pa3Mep KpHCTajuiOB h PH MaTepnaJia npH 

Kp H CTaJI Jl H3a UH H . 

floKyMeHTbi JX3-R6 onncbiBaiOT o6lu,hh ypoBeHb tcxhhkh. 

H3 aoKyMeHTa fll H3BecTHO, hto TenjioaKKyMyjiHpyiomHH MaTepn&n coAep>KHT 
(J)a3onepexoAHyKD civiecb, HMeiomyio TeMnepaTypy 4>a30Boro nepexoaa okojio 40°C h 0,1 Macc.% 
HHHUHaTopa o6pa30BaHHH 3apoabimeH (cm. b. 66, ctpokh 5-15). TaKHM o6pa30M, H3 fll H3BecTCH 
TenjioaKKyMyjiHpyiomHH MaTepHan, oxapaicrepH30BaHHbiH b n. 1 ^opMyjibi H3o6peTeHH*. 

TaK >Ke H3 J\\ H3B6CTHO, hto b KanecTBe <J)a3onepexo,aHoro MaTepnajia MoaceT 6bm> 

Hcnojib30Ba H a cMecb CH 3 COONa • 3H 2 O(80 Macc.%) c CO(NH 2 ) 2 (20 Macc.%) (c. 67, ctpokh 5-10) 
h CMecb TpwrHApaTa aueTaTa HaTpna c a ueTaM hao m (cm. c. 72-73, npHMep 7), hto nopoHHT HOBH3Hy 
H3o6peTeHH^i no n. 3, 5. 

M3 AOKyMeHTa J\2 h3bcctho, hto TenjioaKKyMy/iHpyiouiHH MaTepnaji co,aep>KHT 
4>a3onepexoAHbiH MaTepHaji h ao6aBicy, B35rryK> b KonnnecTBe ot 2 j\o 4 Macc.% (cm. c. 4, ctpokh 5- 
25). 

B Bvuxy BbimeH3Jio>KeHHoro, 3KcnepTH3a CHHTaeT, hto n. 2, 11 3a*BJiaeMoro H3o6peTeHHa He 

COOTBeTCTByiOT yCJIOBHK) HOBH3HbI. 

riyHKTbi 4, 6-10, 12 COOTBeTCTByiOT ycjioBHHM HOBH3Hbi, H3o6peTaTejibCKoro ypOBHH H 



npOMMLUJieHHOH npHMeHHMOCTH . 



OopMa PCT/I PEA/409 (paszieji V) (rocjib 1998) 



PATENT COOPERATK TREATY 



PCT/RU99/00294 



From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF ELECTION 

(PCT Rule 61.2) 
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United States Patent and Trademark 
Office, PCT 

2011 South Clark Place Room 
CP2/5C24 

Arlington, VA 22202 
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International filing date (day/month/year) 
13 August 1999(13.08.99) 


Priority date (day/month/year) 


Applicant 

DYATLOV, Valery Alexandrovich et al 



1 . The designated Office is hereby notified of its election made: 

I Xj in the demand filed with the International Preliminary Examining Authority on: 

13 March 2001 (13.03.01) 

I | ln a notice effecting later election filed with the International Bureau on: 



2. The election | X| was 

□ 



was not 



m ® d ti? e i??i^ expiration of 19 montns from the P rior 'tY date or, where Rule 32 applies, within the time limit under 
Rule 32.2(b). 



The International Bureau of WIPO 
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Beatriz LARGO 
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BajiepHH A-neiccaimpoBHH [RU/RU]; 119034 Moc- 
KBa, MajibiM JleBUJHHCKHR nepeynoK, a. 12, kb. 6 (RU) 
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£OB BajieHTHH Ahtohobhs [RU/RU); 123007 Moc- 
KBa, XopoiueBCKoe ujocce, a. 34, kb. 38 (RU) [VINO- 
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KPEHEB Bjibahmmp AiieKcaHjxpoBHH [RU/RU]; 
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(54) HaaBaHHe H3o6peTeHHs: TEnJIOAKKYMyJIHPyiOIUAfl KOMT103HUI1H 



(57) Abstract: The invention relates to a thermal 
storage composition containing a phase transition 
material having a range of temperatures 
corresponding to the liquid - solid phase transition 
ranging between 34 and 56 °C and a crystallization 
modifier represented in the following proportions, in 
weight percent: phase transition material 95 - 99.9; 
and crystallization modifier 0. 1 - 5.0. 
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As a phase transition material, various compositions can be used having a temperatures range corresponding to the liquid - solid phase 
transits ranging between 34 and 56 °C, for example, mixtures of sodium acetate tribydrate and of sodium thiosulfate pentahydrate of 
sodium acetate tnhydrate and urea; a mixture of magnesium nitrate hexabydrate and magnesium chloride hexahydrate and of ammonium 
nifrate; a m.xture of acctam.de and potassium acetate, of ammonium nitrate and of urea; a mixture of urea and sodium bromide, of sodium 
wthiocyanate of sodium iodide and of sodium nitrate. As crystallization modifier, materials such as paraffin, gum arabic and gelatin can 
be used as well as other organic materials having a plasticizing or gelling action. s 

(57) PetpepaT: 

npen-noxeHa TenjioaxKyMyrmpyiowa* KOMnosHUHH, cojaepxamaa 
4>a3o-nepexojiHMH MaTepwaji, c HHTepBajioM TeMnepaTyp (pasoBoro 
nepexoaa xhakoctb - TBepaoe, paBHUM 34-56°C, h MonH<|>HKaTop 
KpHCTajiJiH3auHH , BssTwe b CJienywmeM cooTHouieHHH , Maccl: $330- 
nepexoBHUfi MaTepHan 95-99, 9, MOflH<pH K aTop xpHCTajuiHsauHH 0.1- 
5,0. B xanecTBe $a3o-nepexojiHoro Marepnajia rrpenjioxeHH 
pasjiHMHue cocTaBM, HMeiomne HHTepsaji TeMnepaTyp <t>a 3 OBoro 
nepexoaa xhbxocti -TBepnoe , paBHtifi 34-56°C, HanpHMep, cMecH 
Tpm-HnpaTa aueTaTa HaTp H s h neHTarH^paTa THOcyjn,$aTa HaTpHfl , 
TpHrHflpaTa aueTaTa HaTpn* h MonesHHU; cMect rexcarHnpaTa 
HHTpaTa MarHHA, rexcarHnpaTa xnopHjia MarHH* h HHTpaTa 
aMMOHH5i; CMect aueTaMHua h aueTaTa xajiHa, HHTpaTa aMMOHHa hjih 

MOM eBHHU ; CMeCfc MOWeBHHBI H 6 P OMHfla HaT P HS, HBOTHOUHaHaTa 

KajiHii, HOflHna hbtphs h HHTpaTa HaTp H * . B xanecTBe mohh^h- 
xaTopa' KpHCTajiJTHsauHH npenjio)KeHti HanpHMep, napa<pHH, 
ryMMHapa6HK, xejiaTHH hjih npyrHe opraHHHecxHe semecTBa, 
o6jianaiomHe njiacTH<pHUHpyiomHM hjih xejiHpyiomHM cBoficTBaMH. 
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TEI1 JlOAKKYMyJIH PYKDUIAH KOMn03MUH5I 
OnwcaHHe 

06jiacTi> H3o6peTeHHfl 

H3o6peieHHe othochtc* k nepeoxjiaxcaeMbiM 

TenjioaKxyMyjiHpyKDiUHM MaTepHanaM co CKotrroH TennoTOH cpa30Boro 
nepexona, KOTopwe MoryT Hcnonb30BaTbC5i / HanpHMep, nnx 
o6orpe3a qacTen Tejia wejiOBeKa, nonorpeBa nnmn hjih npony kto b 

H nil* XipyTHX MeHHUHHCK HX , 6tITOBl>IX HJIH X03KHCT3eKHbIX Hyxn . 

ripefluiecTByKDiuHH yposeHt TexHHXH 

B nocjiexiHee 3peM5i Ha6jnonaeTC$i n o b bim e h hlih HHTepec k 
pa3pa6oTxaM h Hcnoni. 30BaHH30 Tennoax KUMyjinpyioiuHX <fca3o- 
nepexonHbix MaTepnanoB h H3«nenHH Ha hx ocHOBe. cj>a30-nepexonHbie 
MaTepnajiti, cnoco6Htie coxpaH^Tb h BtmejitfTb Tenjio, HauuiH 
mnpoKoe npHMeneHHe b CTpoHTe jibhlix MaTepnanax, MaTepnanax hjij* 

HOpOXHblX nOKpblTHH , KOHTeHHepaX JXJ\9i HanHTKOB h npoziyKTOB 
nHTaHHH , 3 MeHHUHHCKHX TpeJIKaX H TeKCTHJlbHbDC H3HeJlH5lX, 

HanpHMep, b oneacjae . 

H3 BecTHLi , HanpHMep, oa30-nepexouHbie MaTepnaJiti Ha ocHOBe 
cojien a30THCTOH h a30THBix khcjiot, HanpHMep, cnenyiomero 
cocTaBa, Mac . % : 

HHTpHT HaTpH5I 4 0 

HHTpaT HaTpH5? 7 
HHTpaT K aJTTH5I 53 . 

npHBeneHHtiH cocTaB nnaBHTc^ npn 142°C c ynenbHOH Tenjioxon 
$a30Boro nepexona 81,4 Kflx/xr [Une V.W., Voznick, H.P. Molten 
salt as a heat transfer medium - Chemical Engin . Progress. 
1963., Vol.59, N 5, p. 35] . 

C uenBK) cHHxeHHH ypoBHH pa6oMeH TeMnepaTypti h noBtnue HH5J 
3Hepro6MK octh jiaHHHH cocTaB 6mji MonH(j)HUHpoBaH jio6a B Jie HHeM 
aueTaTa HaTpna h HMen cnenyiomHH cocraB, Mac . % : 

HHTpHT HaTpH5i 3 9,7-41,4 

HHTpaT HaTDHfl 50,5-52,7 
aueTaT HaTpH* 5,9- 9,8 



3AMEH5HOII|HH JIHCT (IIPABHJIO 26) 



WO 01/12748 M ^fcr 



7RU99/00294 



3tot cocxas nnasHTc^ np H 124-13 0°C c yne^Hofi Ten^oxoH 
* a3 ° Boro nepexona 126-13 2 Kflx/icr [ABTopocoe CBHaereJibCTBo 
CCCP 1733461 Al, 1990, M.kji. 5 C09K/06]. 

Auexar HaTpw* b BHne rpHrHnpara *BJiaeTc* ouhhm h 3 
Ha H 6ojiee paHHHX h xopouio H 3 yMeHHbix Ten:noaKKyMy J1 Hpy,oii l Hx 
MarepHajios, ero nepecbimeHHbie pacTBopu Moryi 6trrt oxjiaxneHti no 
TeMnepaxypLi HHxe o°C, coxpaH,, np H 3tom 3 anac ck PM to* 
SHeprmi . 3ra 3HeprH5, noxeT coxpaHATtca nJiHTexibHoe spews 6 e3 
nerpaaauHH hjih caMonpoH3 Bojib Horo BiinejieHHs, rorna KaK npw 
HHHUHauHH oHa MoxeT 6wxb Btinejiena b to6oh momsht . TpwrHnpax 
auerara HarpH* oneHb yno6e H b rex cmjMaflx, Korna T P e6yeTcs 
6ticTpo noBHCHTb TeMnepaTypy no 50°C. 

Ha ocHose rpHrHnpara aueiaia HaipHfl 6hji npemioxeH 
nepeoxjiaxnaeMiiH TenjioaxKyMyjiHpyiomHH MarepHaji c xejiaTHHOM b 
KayecTBe njiacxH^HKaTopa cnenyiowero cocTaBa: 

TpHTHnpaT auexaxa HaTpHJi . 97,50-99,95 

5Ke jiaTHH 0 05 . 2 ' 5Q 

3HeproeMKocTb sxoro Maxepwajia cocTaBJiaeT 250-260 Kflx/xr, 

KOJIHMeCTBO TepMOUHKJIOB 6e 3 CHHXeHH* 3He P rOeMKOCXH He Mewee 

1000, a xennepaxypa rpejiKH Mepe 3 20 cex nocne HHHUHHpoBaHHj) 
COCTaBJ,aeT 57-58°C [naxeHT CCCP 1833404 A3, jara npnopHTera 
06.02.90, M.KJl. 5 C09K/06] . 

OflHaKO npH HCnOJIb 30BaHHH H3BeCTHHX COCT3BOB HJIfl 

MejjHUHHCKHX uejiePi , HanpHMep, b xanecxBe HcxoMHHxa renjia 
MeuHUHHCKofl rpejiKH, cywecxayex npoSjieMa, CB*3a HH a* co cjihuikom 
bwcokoh an* nauHeHra xennepaxypoH pasorpeea 
TenJioaKKyMyjiHpyramero MaxepHajia, hto Moxei npHBonHTt k o*ora M , 
h, . . cjienoBarejibHo, H e Moxei 6bix t HcnojibsoBaHa 6e 3 
cooTBeTCTByromHx cpencTB 3amHxu h x.a. 

flJifl MenHUHHCKHx rpenoK xe.naxe.neH raxofi 
TeruioaK KyMyjiHpy wuihh MaxepHaj,, xoxopbiH nweJi 6bi xeMnepaxypy 
4,a3 ° Boro nepexona, 6jiH3 K yio k Te M nepaxype xe*a vejioBexa 
(HJieajibHo okoj:o 36-42°C) , koto P bih np M HHHUHauHH wor 6u 
BbinejrsTb renjio b reneHHe luiHTejibHoro nepnona BpeMeHH 
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. (HneanbHO ot 4 qacoB h 6ojiee) , h KOTopuH coxpaH*Ji 6ti 
cTa6HJitHocTb b nepeoxjiaxneHHOM coctoahhh npH TeMnepaTypax ot 

KOMHSTHOH BO -2 0°C H KOTOpbIM COXpaH^IJl 6bl CBOMCTBa npH 
MHOrOKpaTHOM HCnOJlb 30B3HHH . 

5 • 

Rjin MeflHUHHCKHX UeJieH, CB*3aHHLIX C Heo6xOHHMOCTbJ0 

nojanepjKaHH^ cTa6HJibHoro HarpeBa b TeneHHe miHTeJibHoro 
BpeMeHH, nonxontfiUHM aBnseTca TenjioaKKyMyjiHpyioiiiHH MaTepHan, 
TaKxe o6najaaiomHH <pa30BMM nepexonoM npw TeMnepaType, 6jih3koh 
10 k TeMnepaType MejioBenecKoro Tena, caMOKpwcTajiJiH3yioiuHHc.fi , 
cnoco6HLiH xuiHTenbHoe speM* nonjiepxHBaTb 3anaHHyK> TeMnepaTypy 
3a cneT Tenxia KpHCTan jth 3auHH h ue Tep^iomHH cbohx cbohctb npn 

MHOfOKpaTHOM HCnOJIb 30B3HHH . 

15 H 3 BecTHM TaK)Ke k oMno 3 huhh , coiiepjKamHe ryMMHapa6HK, 

napac^wVi h t . xi . , oxtHaKo hx cnoco6HocTb ymiHH*Tb nepwon 
BLinejieHH5i Tenna hh xorua He o6cy)Kjiajiacb . HanpoTHB, 6lijio 
BticKa3aHO npennojio)KeHHe ( mo ohh cnoco6cTByioT HHHunauHH 
KpHCTaJiJioo6pa30BaHH5i (PCT/AU93/00427 h Ulman and Valentin, 

20 Solar Energy Materials, Vol 9, 177-181, 1983), to ecn 
OKa 3tiBaioT np«MO npoTHBonojioxHoe nencTBHe . 

Pa3pa6oTKa MaTepwajia, oTBenaioiiiero yKa3aHHtiM Bbnue 
Tpe6oBSHH5?M , 5?BJi5ieTC5i 3auaMeH HacTo^mero H3o6peTeHH5i . 

25 

IIojjpo6Hoe onHcaHHe H3o6peTeHH« 

ABTopu HacToamero H3o6peTeHH* noKa3ajiH, mto 

HCnOJIb 30BaHHe MOHH^HKaTOpa KpHCTaJlJlH3aUHH n03BOJ15ieT npOflJlHTb 

3 0 speMii BbineJieHH^ Tenna TenjioaKKyMyjinpyiomeH KOMno3HUHen h 
MoziH(J)HUHpyeT ycTOHMHBOcTb coctohhh5i nepeoxjiaacseHH* . 

3 a^iBHTe jih noKa3anH TaKace, mto npemioxeHHbie cocTaBti 

06jiaiiaK)T H TaKHM nOJIO>KHTe JIL HBIM CBOHCTBOM, KaK B03MO)KHOCTb HX 
35 HCnOJIb 30BaHH5I MHOrOKpaTHO. 

TaKHM o6pa30M, HacTO^mee H3o6peTeHHe othochtca k 
TenjioaKKyMyjiHpyiouieH KOMno3HUHH , coaepacameH (ba30-nepexoaHbiH 
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MaTepHaji h MonH4>HKaxop KPHcxam^auHH . 33*x t ie b onpeneneHrfon 
cooTHouieHHH , xoxopa* „„eex xeMnepaxypy cpa30Boro nepexona 
KHUKocTt -TBepnoe , 6jih3 Kyro k xeMnepaxype xena MenoseKa. 

Ecnee KOHKpeTHo , H3o6peTeHHe othochtc* k 

TenjioaKKyMyjTHpyKDmew komhoshuhh, cojiepxamefi $a3o-nepexoj3HWH 
MarepHaji c HHxepBajioM xeMnepaxyp 6a30Boro neoexoaa khukocth- 

TBepHOe, paBHilM 34-56°C, H MOnH^XaTOp KpHCTajIJIH3aiIHH , B3*Xbie 

b cjrexiyiomeM cooxHouieHHH, Mac . % : 

4a3o-nepexoaHi,iH Maxepnaji 95-99 9 

MOflHCpHKaxop KpHCTaJlJIH3aUHH 0,1-5 0 

B KanecTBe ^aso-nepexouHoro Maxepnajia M oryx 6mtl 
Hcnojib 30 BaHbi pa3 J1 HM Ht ie coctaw, HMeramwe HHxeoBan xeMnepaxyp 
* a3 ° BOr ° nepexojIa XHjXKocTb-TBepaoe. paBH&ifl 34-56°C, HanoHMep 
CMecH 'TpHrHnpara auexaxa HarpH, „ neHrarHnpara THocy«$a T a 
HaTpHfl ' xpHrH jipaTa ayexaxa „ax P H* „ mom e b hhu ; cMecb 
reKcarH^para HHxpaxa Mar HH * , reKcarHnpaxa xjiopHna MarHHA „ 
HHTpara 3mmohhs ; CM ecH auexa M H fl a h auexaxa KaJ m*, „ HTpaTa 

3MMOHHfl HJIH HOMeBHHU; CMeCH MO*Je BHHil H 6 P OMH fl a HSTpHS 
H3OTH0UHaH3Ta KajIHfl , HOflHfla warpHP HJ1H HHipaxa H3TPHP. 

B KawecTBe MOflH^Karopa KpHcrajniHsaiuiH Moacex 6uxt 
KenonbaoBaH, HanpHMep, napacpHH, ryMMnapa6HK , *e*axHH hxih. 
apyrwe opraHHMecKHe Bemecrsa, o6jia a a»nwe roiacTHfrHUHpyxawM „ n „ 

XCeJIHpyiomHM CBOHCTBaMH . 

B MacTHocTH , b KaMecxBe <J»a3o-nepexonHoro MaxepHajia 
npejuiaraercii Hcno, t 30Ba Tl CMecB neHxarHnpaxa XHocy^fcaxa 
HaTpHJ! " "^PHTHnpaTa auexaxa HarpH,, B35in>Dc b cjieaywneM 
COOTHOUieHHH , Macc%: 

CH 3 COONa.3H 2 0 28-50 
Na 2 S 2 0 3 .5H 2 0 50-72. 

npHMepoM Moxer 6biT b cocraa, conepxamHH 2 8% nepeoro 
KOMnoHeHTa h 72% BToporo, KoxopuH oxBenaex SBieKTHKe 
o6pa3ye M OH xpHXHapaxoM auerara „axpn* „ neHxarHnpaxoM 
xnocy^axa Haxpn* . n*a BJ1 eHHe cMecw npoHcxowrr a HHxep B a*e 
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38-56°C. no naHHtiM flCK ( ^HdxpepeHUHaJiLHa^ cxaHHpyiomaa 
KaJiopHMeTpH* ) 3HTant>riH5i nxiaBJieHH5i cocTaBJiiieT 201,29 fl*/r npw 
TeMnepType Ma KCHMijMa 4 0 , 3°C, npw oxJiaxneHHH no -2 0°C 
KpHCTajiJiH3auHH He Ha6jiionaeTC5i . HHTepaan TenenepaTyp 3 7-41°C 
nocTHraeTC5i npn hhhuhhpob aHHOH KpHCTajuiH3auHH pacnnaBa MaccoH 
20-70 r. nponojixHTejitHOCTb TennoBtmejieHHSt npw TeMnepaType 
nejioBeMecKoro Tejia cocTaBJi^eT b 33bhchmocth ot Maccti ot 50 
MHHyT no 3 nacoB. npH komhsthoh TeMnepaType 3peM5? 
TennoBbijieJieHH5i coKpamaeTc^ BjQBoe . 

OriTHMajitHOH jio6aBKOH 5iBJi^eTC5i napa^HH . KoJiHMecTBo 
no6aBKH cocTaBJi5ieT 0,2-0,5% ot Maccw cMecH . B npHcyTCTBHH 
Ho6a b k h 0,5% napaOHHa TeMnepaTypa pa3orpeBa CMecH He 

OTJIHM aeTC55 OT MHCTOH CM6CH , a npOHOOTHTeJlLHOCTb 

TennoBBijiejieHH5i y BeJiMMBaeTc* BnBoe . npw Macce cMecw 50 r 
TenjioBBineneHHe npw TeMnepaType MenoBeMecKoro Tena coxpaH^eTc* 
b TeMeHHe 5 MacoB. MHoroxpaTHoe n o b t op e h h e uhkjiob nJiaBJieHHe- 
3aTBepneBaHHe b ycJiOBH*x pa3pexeHH* < 10 mm pt . ct . He BJiH^eT 
Ha TennoBbie xapajcTepHCTHKH hbhhoh CMecH . riocne 2 0 uhkjiob 
TeMnepaTypa pa3orpeBa Maccw 50 r cocTaBJi^eT 40,5°C npw 
npono JDKHTe jib hocth BtinejieHH^ Tenna 5 hbcob, H3 KOTopwx* b 
TeneHHe 3,5 MacoB TeMnepaTypa npeBbnuaeT 39°C. 

njiaBneHHe CMecH, conepacaweH 50% CH,COONa . 3H 2 0 
h 50% Na 2 S 2 0 3 . 5H 2 0, npoHcxonHT b HHTepBane TeMnepaTyp 37-36°C, 
3HTaJitnH5i nJiaBJieHH^i cocTaBJiaeT, no ua.HHMM JXCK 218,7 flac/r npn 
TeMnepaType MaKCHMyMa 41°C. MaK cHMa Jit hbih pa3orpeB CMecH npH 
KpHCTajiJiH3auHH pacnjiaBa Maccow 10-100 r cocTaBJiaeT 40,5-47°C. 
nponojDKHTeJTHHOcTB TenjiOBbine jieHH* 3a b hcht ot TeMnepaTypti 
oxpyxaiomeH cpejiti. npH TeMnepaType MejioBeMecKoro Tejia 
TennoBHinejieHHe nponojiacaeTc* ot 1 no 3 nacoB nnx yKa3aHHtix 
Bhime Mace. MHoroxpaTHoe noBTopeHHe uhkjiob njiaBJieHHe- 
3aTBepneBaHHe b y c hobhhx pa3pea<eHHii < 10 mm pT . ct . He BJiH.qeT 
Ha TennoBue xapaKTepncTHKH naHHOH CMecH . BycyMH 
pacnJiaBneHHOH, CMecb coxpaH#eTc* b xhjikom BHjie HJiHTejitHoe 
BpeM5i . 
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flpyrHM npHMepoM $a3o-nepexonHoro MaTepnana, conepxawefo 
TpHrHnpaT aueTaTa HaTpn* , aBJiaicrrca cmsch TpnrnnpaTa aueTaia 

HaTpHfl H MOMeBHHLI, B3*TLie B C Jie HlJIOlHeM COOTHOUieHHH , Macc% : 



CocTaBti, cocTo^mHe H3 TpnrnnpaTa aueTaTa HaTpH* h 
MOMeBHHH HHTepecHti tgm , mto TeMnepaTypa hx pa3orpeBa npH 

HHHIIHHpOB aHHOH KpHCTaJIJIH3aUHH OHHOH H TOH Xe MaCCLI 

10 yMeHbuiaeTC* nponopuHOHajibHo yaenHMeHHio b hhx conepxaHH^ 

MOMeBHHH, H3MeH5l5l COJQepxaHHe MOMeBH-HH B CMSCH OT 10 HO 35% 

h Maccy ot 2 0 no 100 r, moxho nonyHHTb nio6yio TeMnepaTypy 
pa3orpeBa cmsch b HHTepBane ot 3 2 no 50°C. 

15 no jiaHHLiM flCK nnx cocTaBa, cojaepjKauiero 15% moms bhhbi , 

oTMeMeHo HBa TenjioBtix 3<Jxt>eKTa: c Ma k cHMyMOM npn 34,3°C h 
DHTaJibnneH 71,48 flx/r, c Max CHMyMOM npn 49,1°C h SHTajitnHeH 
91,18 flac/r, npn oxnaxne hhh no* -20°C KpHCTajnjiH3auHH He 
Ha6jnonaeTC* . HHTepBaji nnaB-neHH* 3Toro cocTaBa chjibho 

20 pacuiHyT : 30,5-60,5°C. C y BejiHMeHHeM coflepxaHHJ? MOMeBHHw 
HHTepBa ji nJiaBJieHHi? HecKOJibKo cyxaeTc*, a Be JiHMHHa TennoBoro 
3$<$>eKTa yMeHtuiaeTc^ . npononxHTenbHocTb TenjioBbineneHH* 3thx 
CMeceH npaKTHHecKH He MeH*eTca c H3MeHeHHeM cocTaBa h 
onpenenjieTCtf Maccon : npn Macce 20-70 r npojaoji)KHTejii,HocTi, • 

25 nencTBH* cocTaBa 1-3 Maca. 

CMect , conepxaiua^ 20% mom e bhkli , Maccovi 50 r, 
pa3orpeBaeTC5i no 4 2°C. OnTHMant hoh no6aB koh SBJiaeTca 
ryMMHapa6HK, kotopwh MoaceT BBonHTbcn KaK b BHne nopouiKa, TaK 
3 0 h b BHne pacTBopa b Bone. KojiHMecTBo ryMMHapa6HKa cocTaBJiseT 
0,1-0,21% ot MaccM cMecH. B npncyTCTBHH stoh no6aB kh 
TeMnepaTypa MaKCHMaiibHoro pa3orpeBa cMecn Maccon 50 r npn 

MHOrOKpaTHOM TepMOUHKJIHpOBaHHH COCTaBJlJieT 44-45°C. 

nponoxiKHTeJitHocTB TenjiOBtine neHH* cocTaBJi5ieT npn TeMnepaType 
35 Tena MenoBeica - 3,5-4 Maca, H3 KOToptix npH6jiH3HTeJifcHO 2 Maca 
TeMnepaTypa nepacHTc* BBiuie 3 8°C. 



CH 3 C00Na.3H 2 O 



75-90 



NH^CONH 2 



10-25 . 
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Eme ouhhm npHMepoM $a30-nepexonHoro MaTepnana aBjiaeTc* 
cMect reKcarwnpaTa HHTpaTa MarHH^, reKcarHnpaTa xjiopnna 

Mar HH5T H HHTpaTa aMMOHHM , B 3 HTfelX B CJieHyKDlUeM COOTHOUieHHH, 

Mac . % : 

Mg (N0 3 ) 2 . 6H z O 30, 6 

MgCl 2 .6H 2 0 31,9 
NH 4 N0 3 37,5. 

flaHHLIH COCTaB SZBJlSieTCX TpOHHOH 3BTGKTHKOH, n JiaB flllieHCS B 

HHTepaBJie 42-53, 5°C. no naHHLiM flCK 3HTajibnH* nnaBJieHH* 
cocTaBJi5ieT 118,89 JXx/r c Ma kchmijmom npH 44,5°C npH oxJiaxneHHH 
no -20°C 3<$xpexTOB He o6Hapy>KeHo. npH 6ticTpoM ox-naacneHHH 
Ha6juonaeTca caMonpoH3BOJibHa5i KpHCTaJixiH3auH5i npn 42,5°C. 
Pa3orpeB CMecH Maccow 20-60r cocTaBJisreT 43~45°C. 
npononxHTejiiHocTfe TennoBbineJieHH^ cocTaBJiaeT ot 1,5 no 3,5 
m aco B . 

B KanecTBe mohh4h k a Top a KpHCTaJiJiH3aiiHH MoryT 6mtb 
HcnoJib30BaHbi, b MacTHocTH, napacbHH, ryMMHapa&H k hjih rcenaTHH . 

flaHHa^ CMecb MoxeT npHMeH*Tb>c* nnsi cTa6HJiH3auHH 
TeMnepaTypu HarpeBa Ha ypoBHe, 6e3onacHOM nnx MeJioBenecKoro 
TeJia . 

B KanecTse TennoaKKyMynTpyiomero $a30-nepexonHoro. 
MaTepwana npeunaraeTC^ TaKJKe Hcnonb30BaTt CMecH Ha ocHOBe 
aueiaMHBa , b MacTHOCTH : 

CMecb aueTaMHua h aueiaia xajin* , b3j*tbix b cxienyiomeM 
COOTHOUieHHH , Macc% : 
CH 3 CONH 2 6 7 

CH3COOK 33; 

CMecb aueTaMHua h moh e bhhli , b3stbix b cnecyiomeM cooTHouieHHH , 
Mac . % : 

CH 3 CONH 2 6 5 

NH 2 CONH 2 35; 

CMecb aueTaMHua h HHTpaTa aMMOHH^ , b35jtllx b cnenyioiueM 
cooTHouieHHH , Mac . % : 
CH 3 CONH 2 6 5 

NH 4 N0 3 35. 
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nocnexiH5i5i cMecb npencTaBjiseT co6oh SBTeKTHMecKHH cocTaB, 
HMeraiMHH 4>a30BbiH nepexon npH TeMnepaType njiaBneHHs 3 6-41°C. no 
XiaHHtiM flCK 3HTajibnH5i nepexona 141,28 flx/r c MaK chmijmom npH 
38°C, npw oxiia^KneHHH BbiSBJieH sqxbeKT npn -13,3°C c 3HTaJibnHew 
5 77,18 flx/r. 

npH 6fcICTpOM OXJiaXHeHHH Ha B03Xiyxe CaMOKpHCTaJlJIH3aUH5I 
npOHCXOCHT npH 29-35°C. CKODOCTb KpHCTaJIJlH3aUHH npw 

TeMnepaTypax, 6jih3)chx k 36°C, oMeHb Mana , mto o6ecneMHBaeT 
10 unHTejikHoe , Marxoe TennoBtmejieHHe . TeMnepaTypa pa3orpeBa 
cMecH MaccoH 20-50 r cocTaBJiaeT 39-43°C. npojaonxHTeJibHocTb 
TermoBBineJieHH* Maccw 20-50 r npH TeMnepaType 3 6°C cocTaaji^eT 
ot 3 no 6 MacoB . 



15 Do6aBKOH MOxeT cnyacHTb napaiHH . B npHcy tctb hh 0,5% 

napa$HHa npH TeMnepaType 3 6,6°C BbiueJieHHe npoTexaeT 6onee 
3HeprHMHo, ho MeHee nponojiacHTejibHo . 

TaKHM o6pa30M, naHHtift cocTaB MoxeT 6kitb npHMeHeH J1JISI 
20 cTa6HJiH3auHH TeMnepaTypw HarpeBa Ha 6e3onacHOM nnx MeJioBeKa 

ypOBHe HJ1H B MeflHUHHCKOM H3UeJTHH, KOTopoe He JIOJIHCHO 

HHHUHHpoBaTtc^ npH KOMHaTHow TeMnepaType, a HenocpencTBeHHO 
nepen npHMeneHHeM MoxeT 6biTb HarpeTo Ha bohshoh 6aHe no 
nojiHoro pacTBopeHH^ CMecH . nocjie oxjiaacneHH* h HaMajia. 
25 >cpHCTajiJiH3auHH H3nejiHe npHKJianbiBaeTC5i k HyacHOMy yqacTKy Tejia . 
OxJiaxneHHe rpejiKH 3a CMeT 6oJibtiiOH TenjioeMXOCTH npoHcxojQHT 
OMeHb MejuieHHo, a nocjie oxjiaacneHH* HHxe TeMnepaTypti 
qeuoBeMecKoro Tena Ha^HHaeTC^ noBTopHa* caMOKpHCTajuiH3auH5i c 
BbiflejieHHeM Tenjia . 

30 

.B KavecTBe $a3o-nepexonHbix MaTepwanoB, 
caMOKpHCTajuiH3yiomHxc5i b xojie oxJiaacneHH* , npemiaraeTc* 

HCnOJIb30BaTb TaKJKe COCTaBU, COCTOSIUHe M3 CMeceH MOMeBWHbl c 

HeopraHHMecKHMH coji*mh . 

35 

MoMeBHHa MoxceT BxojiHTb b cocTas 4>a3o-nepexonHoro 
MaTepHajia b BHjae CMecH MOMeBHHbi h 6poMHna HaTpHii , b3*thx b 
cnenyiomeM cooTHomeHHH , Mac . % : 
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HatpHH , 



B3tf TbIX 



cneayiomeM 



NH 2 CONH 2 69,3 

NaBr 3 0,7; 

CMeCH MOMeBHHbl H H 30THOUH3.H3T3. , B3STBIX B CJieHyiomeM 

cooTHomeHHH , Mac . % : 

NH.CONH. 5 3,2 

KCNS 4 6,8; 

CMeCH MOM eBH Hhl H HOUHXia 

cooTHOuieHHH , Mac . % : 

NH : CONH 2 62,3 

NaJ 3 7,7; 
CMeCH MOWeBHHLI H HHTpaTa 
cooTHOiue.HHH , Mac . % : 

NH.CONH. 4 6,5 

NH 4 NO, 53,5. 



HaTpHtf , b3hti>ix b c Jieny JOllieM 



3th cMecH npencTa-nsioT co6oh 3 BTe ktw kh , o6pa3yeMtie b 

COOTBeTCTByiOlUHX CMCTeMaX Ha OCHOBe MOMeBHHtl. HHTepBaJi 

nnaBJieHHfl cMeceH 34-47°C. Cmgch moh e BHHti c 6poMHnoM HaTpH^i , 

HMTpaTOM H a Tp H 51 H THOH 3 OUHaH aTa KaJlHS KpHCTS JI JIH 3yiOTC5I 

caMonpoH3BonbHO npH oxjiaoeHHH Ha B03nyxe npw reMneparypax 
3 0-38°C. CMecb MOMeBHHti c houhhom HaTpH^ KpHCTajiJiH3yeTC5i no 

pa3HOMy B 3aBHCHMOCTH OT yCJIOBHM OXJiaHCIieHHtf : OT 

caMonpoH3BOJit»HOH KpHCTa JiJiH 3auHH no nepeoxnaxneHHK no -20°C. 

flaHHtie CMecH pe komsh uyiOTCH nun npHMeKeHH5i b KanecTBe 
TenjioaKKyMyjiHpyiomHx MaTepHajioB c. ueji6io cTa6miH3au,HH 
TeMnepaTypu Ha ypoBHe, 6jth3kom k TeMnepaxype MeJioBeMecKoro 
Tena . 

3a5iBHTejiH noKa3aJiH, hto MHoroxpaTHoe noBTopeHne uhkjiob 
njiaBJieHHe - 3aTBepneBaHHe una npejuioxeHHbix 
TepMoaxKyMyjiHpyiomHx xoMno3HUHH He b jihh bt Ha hx xenjioBtie 

XapaKTepHCTHKH , MTO 5lBJli?eTC5i no JIOKHTe Jl h HBIM CBOHCTBOM H 
n03B0J15ieT HCnOJlb30BaTt HX MHOrOKpaTHO. 



npeucTaBJieHHtie nanee npHMepti wjixiiocTpHpyioT npexuioaceHHoe 
H3o6pexeHHe, ho hh kohm o6pa30M ero He orpaHHMHBaiOT . 
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3xcnepHMeHTajiBHa^ Madi 

npHMep 1. CocTaB 28% CH 3 COONa . 3H 2 0 + 72% Na r S : 0 3 . 5H 2 0 
CMecb o6iueH MaccoH 50 r, cocTosiua* H3 28 Mac% 
CHjCOONa . 3H 2 0 h 72% Na 2 S 2 0 3 . 5H : 0 TiuaTejitHo H3MeJitMaK)T h 
nepeMeuiHBaioT . Bhocht no6aBKy napatpHKa b KOJiHMecTBe 0,5% hjih 
ryMMHapa6n>ca b KoranecTBe 1-3% ot Maccw CMecw b BHne BHiie 
M€HKOH3MeJibMeHHoro nopouiKa h TmaTejitHO nepeMeuiHBaioT . 
nojiyMeHHyio cMect noMemawT b cTe k jihhhbih cocyxu CHa6xeHHBiH 
MexaHHMecKHM HHHUHaTopoM, KpaHOM HJ15I Ba KyyMHpo BaHH* cocyna h 
TepMonapoH . Bo3nyx W3 cocyna oTKaMHBaeTcs , 3aTeM ero 
HarpeBaiOT Ha boh*hoh 6aHe npH TeMnepaType 80-9 0°C no nojiHoro 
pacnjiaBneHH5i MeJibMaHutHx KpHCTajuiHKOB cMecH (He MeHee 3 0 
MHHyT ) . PacnxiaBJieHHyio cMect oxJiaxnaroT h HHHUHHpyiOT . C noMomtio 
TepMonapw h caMonHcua 4>HKCHpyeTCJi KpuBa^ TenjioBBinejieHH* CMecH 

BO BpeVieHH . ripH HHHUHHpOBaHHOH KpHCTa JIJ1H3 aUHH CMeCH MaCCOH 

20-70 r reMnepaxypa paaorpeBa nocTHraeT 37-41°C. 
ripoHOJixHTejiBHOcTb Te n jio Btme Jie*HH5i npw TeMnepaType 
MenoBeMecKoro Tejia jiocTHraeT 5 qacoB. 

B Ta6jiHue 1, npencTaBJieHHOH najiee, npHBeneHti xtaHHtie o 
TeMnepaType h nponojiacHTexifcHocTH pa3orpeBa cmsch MaccoH 50 r, 
coxpaH5iioiueH no6aBKH ryMMHapa6n>ca h napa^HHa. Ha <i>Hrypax 1 h 
2 npHBexieHbi KpHBbie TenjioBfeinejieHH* cMec^MH c no6aBKaMH 0,5%. 
napa<|>HHa hjih 3% ryMMHapa6HKa nocne MHoroKpaTHoro noBTopeHHA 

UHKJIOB nJiaBJieHH5l - KpHCTaJlJTH3aUH5I . 
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Ta6jiHua l 

28% CH 3 COONa. 3H 2 0 + 72% Na 2 S 2 0 2 . 5H.O , 
reMnepaTypa b TepMOCTaie 36 / 6°C / Macca CMecH 50 r 



flo6aBKa 


TepMOUHKJlM- 

poBaHne, pa3 


T MaKC, °C 


BpeM* , h 


1% ryMMHapa6Hxa 


1 


40,3 


4M 40 MHH 


3% ryMMHapa6HKa 


5 


40 , 7 


5M 10 MHH 


3% ryMMHapa6HKa 


10 


40,8 


4M 30 MHH 


3% ryMMHapa6HKa 


15 


4 U , / 


f*M oU MHH 


0,5% napaq>HHa 


1 


40 


5 M 


0 , 5% napa$HHa 


5 


41 


4M 4 0 MHH 


0,5% napa(J)HHa 


10 


41 


4M 3 0 MHH 


0,5% napa^HHa 


15 


40, 5 


5M 24 MHH 


0,5% napa^HHa 


20 


40, 4 


5 M 



10 



15 



20 



25 



npHMep 2. CocTaB 80% CH 3 COONa . 3H 2 0 + 20% CO(NH 2 ) 2 
Cnoco6 npnroTOB JieHH5i CMecH h onpeneJieHH* ee 

TenJioBunexi^JouiHx xapaKTepncTHK aHaJiorHMeH npHMepy 1 . 

flo6aBKa 2% ryMMwapa6HKa bhochtc* b BHue 15%-Horo 

pacTBopa b pacnuaB totoboh cMecn nocne oxJiaacneHH* . nepen 

npHMCHBHHSM rOTOBlJK) CMeCfe HHHLlHHpyiOT . 

B Ta6jTHue 2, npencTaBJieHHOH naJiee, npHBeneHLi jiaHHtie o 
TeMnepaType h npojionxHTeJitHocTH pa3orpeBa cmsch Maccon 50 r 

B npHCyTCTBHH pa3JIHMHtIX xio6aBOK . KpHBbie TenJTOBBIHeJieHH5I CMeCH 

b npHcy tctbhh flo6aBOK napa^HHa hjih ryMMHapa6tfxa npencTaBJieHti 

Ha ci>nrypax 3-4. 



30 
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Ta6JiHua 2 

80% CHjCOONa . 3H,0 + 20% CO(NH,), 
TeMnepaTypa b TepMocTate 3 6,6°C, 



flo6aBKa 


TepMOUHKJlH- 

poBaHHe, pa3 


T Maxc, °C 


BpeM* , m 


- 


- 


42 


2m 


0,5% napa4>HHa 


1 


42 


lM 50 MHH 


0,5% napa4>HHa 


6 


44 


2M 4 0 MHH 


0 , 5% napa<£>HHa 


1° 


45 


2M 50 MHH 


0 , 2% ryMMHapa6HKa 


1 


44 , 5 


3M 40 MHH 


0,2% ryMMHapa6HKa 


6 


44 , 5 


3M 2 0 MHH 


0,2% ryMMHapa6Hxa 


11 


43 


3m 


2% ryMMHapa6HKa 


* 1 


42,5 


3m 


2% ryMMHapa6HKa 


5 


45 


3m 5 0 MHH 


2% ryMMHapa6HKa 


10 


45, 5 


3m 55 MHH 


2% ryMMHapa6HKa 


20 


45 


3m 20 MHH 



10 



15 



20 



25 



npHMep 3. CocTaB 30,6% Mg (N0 3 ) 2 . 6H 2 0 + 31,9% MgCl 2 . 6H 2 0 + 
3 7,5% NH<N0 3 

CMect roTOB5iT aHanorHMHo npHMepy 1. FoTOByio cMect nocjre 
pacnJiaBJieHH5i oxjiaacxiaioT Ha B03nyxe. B npouecce cocnaacueHH* npn 
TeMnepaiype 40-42°C caMonpoH3 bojilho HaMHHaeTC* 
KpHCTajiJiH3auH5i . TeMnepaxypa pa3orpeBa CMecn Maccon 6 0 r 
cocTaBJiaeT 4 5°C (Ta6jinua 3) , npononacHTeJifeHOCTb BBiueneHHA 
Tenjia 3,5 Maca. B npncyTCTBHH no6aBOK xenaTHHa h ryMMHapa6HKa 
TeMnepaTypa pa3orpeBa HecKOJitKo cHHxaeTc^i , a 
nponojiacHTeiibHocTb y BeJiHMHBaeTCH . 



30 
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Ta6xiHua 3 

30,6% Mg (N0 3 ) 2 . 6H.O + 31,9% MgCl 2 .6H 2 0 + 37,5% NH^N0 3 
TeMnepaTypa b TepMOdaTe 3 6,6°C, 



( Ho6a3Ka 


Macca, r 


1 M3KC , l_ 


3peMJ? 




20 


43 


1M 2 0 MHH 




40 


43 , 5 


2M 5 0 MHH 




60 


45 


3h 3 0 MHH 


5% xeJiaTHHa 


20 


38 , 5 


lM 3 0 MHH 


5% ryMMHapa6HKa 


20 


39, 5 


m 3 0 MHH 



flaHHyio cMecb h c n o n h 3 o b a n h b xanecTBe 

TepMOC v ra6njiH3HpyiomeH nonnoxKH hjis TenjioBbinenjiiomero Fe- 
conep)Kauiero cocTaBa (<|>Hr.5). ilpn cooTHouieHHH Maccti noflJio)KKH 
h rpeiomero cociaBa, paBHOM 1:1, TeMnepaTypa Havana nuaBJieHHii 
42°C npaKTHMecKH ocTaeTcs nocToflHHOH h He pacTeT npn 
nanbHeHuieM HarpeBaHHH, a npn oxnaKneHHH TenjioBtinejieHHe 
npojuneBaeTc* 3a cneT Tenna KpHCTajuiH3ai_iHH . 3Ta CMecb 
no3BOJi5ieT nonnepxHBaTt TeMnepaTypy HarpeBa 37-43°C b TeneHHe 
7 m acoB ($Mr . II . 8) . KpHBa* TenjioBtineJieHH* HMeeT njiaTo . 

4 

npHMep 4. CocTaB 65% CH 3 CONH 2 + 35% NH<N0 3 

Cnoco6 npnroTOBJieHH^ CMecn aHajiornweH npHMepy 1 . ToTOByio 
CMecb nocne pacnnaBJieHH* oxjiaacnaioT Ha B03nyxe no HaMana 
caMonpoH3BonbHOH icpHCTajuiH3auHH. KpwBa* TenjioBBinejieHH^ cmcch 
MaccoA 3 5 r c no6aBKOH 0,5% Bocxa npeucTaBJieHa Ha $>Hrype 6. 
MaKCHMajit Ha5i TeMnepaTypa pa3orpeBa 4 0°C, nponoJixHTentHocTb 
TenjipBHfleJieHHiq 4 Maca, H3 xoTopbix 6ojiee HByx nacoB 
TeMnepaTypa cTa&HJibHG ,nep>KHTC>i Ha ypoBHe 3 7°C. 

AHaiiorHMHLie pe3yjibTaTH 6hjih nojiyMeHbi h npw HcnoJib 30BaHHH 
naHHoA CMecn b k aMecTBe TepMocTa6HJiH3HpyioiueH noflJioxKH sxnsi 
TenjioBbineJisiomero Fe-conepxamero cociaBa (tor .7) . npn 
cooTHOiueHHH Maccti noEJioxKH h rpeiomero cociaBa, paBHOM 1:2, 
TeMnepaTypa HarpeBa He npeBbEiiaeT 37°C, a npoflOJDKHTejibHOCTb 
HarpeBa na ypoBHe > 36°C cociaBJi^eT 4 naca. 
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npHMep 5. CocTaBbi 69,3% NH 2 CONH 2 + 30 , 7% NaBr h 
53,2% NH 2 CONH 2 + 4 6,8% KCNS 

CMecb roTOB5iT aHajnorHMHo npHMepy 1 . FlojiyMeHHtie CMecw 
Hcnojib30BajiH b KaMecTBe TepMocTa6HJiH3Hpyiomew nomioKKH nnx 
TenjioBbinen^ioiuero Fe-conep)Kamero cocTaBa . Ha OHr.8 noKa3aHo 
BJiH5iHHe nonJioxKH H3 yKa3aHHtix BLniie CMeceH Ha HarpeB 
TenJioBHjaeJi5iiomero Fe-coxtepxamero cocTaBa (cm. <|>Hr . 5). npH 

HCnOJIb 30B3HHH B K aMSCTBS nOHJlOXKH 3TH CMeCH n03BOJ15IK>T CHH3HTL 

TeMnepaTypy pa3orpeBa no 42-44°C. YBejiHMeHne 
npoxioJTXHTejitHocTH TenjioBLineneHH* nocTHraeTcj? BtmeJieHHeM Tenjia 
npH caMOKpHCTajiJiH3auHH b npouecce oxjiaxneHw* . CMecb c 
y^acTHeM THouwaHaTa xaJiHS no3BOJiPeT nojiyHHTt 6onee 
paBHOMepHLift HarpeB, o m eM cBHneTeJit CTByeT nnaTo Ha kphboh 
TenJiOBbijieJieHH5i , ho Macca conesoH CMecw npH 3tom noMHa 6bitb 
HecKOJibKo 6ojikiue Maccu HarpeBaTeJitHOH cMecu . Tax hm o6pa30M, 

3BT6 KTHKH MOMS BHHBI C THOUHaHaTOM KaJIH5I H 6pOMHEOM HaTpHtf 

MoryT 6wTb npHMeHeHii nun TepMocTa&H jih 3 auiHH TeMnepaTypti b 
HHTepBajie 40-44°C b TeMeHHe 4 MacoB (<t>Hr. 11.12) . 

npHMep 6 . 

JUhhbih npHMep HJTJiiocTpHpyeT BJiH*HHe ao6aBOK ryMMHapa6HKa 
h xejiaTHHa Ha npoaojiacHTeJitHocTfe TenjioBbinejieHH* npH 
KpHCTajuiH3auHH Ten Jioax xyMyjiHpyiomHx CMeceH c ^^obijm 
nepexonoM. Ha pwc . 9 npencTaBJieHti xpwBfcie TenjioBtmeneHH* 
cocTaBa, cocTO$rwero H3 28% CH 3 COONa . 3H 2 0 h 72% Na 2 S 2 0 3 . 5H 2 0 6e3 
no6aBOK h b npHcyTCTBHH zio6aBOK 5% ryMMHapa6w>ca h 5% 
HceJiaTHHa. KpHBas 1 cooTBeTCTByeT TennoBtmeJieHHK) CMecw 6e3 
zto6aBOK . BBeaeHHe uo6aBOK (KpHBtie 2,3) y BeJiHMHBaeT 
nponojiacHTejTiHocTfc TenjioBtuaejieHH* cMecbio 20 r b nojiTopa pasa. 
Ha $Hr.lO KpHBa^i BbineJieHHH Tenjia CMecbio 8 5% CH 3 COONa . 3H 2 0 + 
15% CO(NH 2 ) 2 6e3 uo6aBOK (1) conocTaBJieHa c kphboh jinn toh ace 
CMecH b npHcyTCTBHH 5% aceJiaTHHa (2) . YBeJiwMeHHe 
nponoJWKHTejitHocTH TenjioBtinejieHH* b jiaHHOM cnynae eme 6oJiee 

33MeTHO . 
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OOPMYJIA H30BPETEHHH 



1. TenjioaKKyMyxiHpyiomas KOMno3HUH#, coxtepacaiuafl ^30- 
nepexojiHbiH MaTepwaji , c HHTepBa jiom TeMnepaTyp $a30Boro 
nepexona jkhukocth - TBepnoe, pa b hbim 34-56°C, h MonH&HKaTop 
xpHCTaruiH3auHH , B35iTLie b cnenyiomeM cooTHoiueHHH, Macc% : 
<|)a30-nepexoxiHLiM MaTepnan 95-99,9 

MOUHCpHKaTOp KpHCTaJlJIH3aUHH 0,1-5,0. 

2. KoMno3HUH5i no n.l, oTJiHMaiomasica tsm , mto b KaMecTBe 
$a3o*nepexoxiHoro MaTepwana Hcnojib 3ym CMect TpurHupaTa 
aueTaTa narpw^ h neHTarHnpaia THocyiibcbaTa HaTpw*, B3*TBie b 
cJienyioweM cooTHoiueHHH , Mac% : 

CH 2 C00Na. 3H : 0 28-50 
Na : S 2 0 2 . 5H.O 50-72 . 

3. KoMno3HUH« no n.l, OTJiHMaioma^c^ tsm , mto b KawecTBe 
q)a3o-n'epexonHoro MaTepnana HcnoJib3yjoT CMect TpHTHnpaTa 
aueTaTa HaTpn^i h moms bhhli , B3flTbie b cnenyiomeM cooTHoiueHHH , 
Mac%: 

CH 3 COONa . 3H 2 0 75-90 
C0(NH 2 ) 2 10-25 . 

4. KoMno3HUH# no n.l, oTjiHMaiomasc* TeM, mto b xanecTBe 
6a30-nepexoflHoro MaTepwana Hcnojib3yioT CMect reKcarHnpaTa 
HHTpaia MarHws, reKcarHnpaTa xjiopwna MarHHa h HHTpaT aMMOHH^ , 
B3«Tbie b cneiiyiomeM cooTHoiueHHH , Mac% : 

Mg(N0 3 ) 2 .6H 2 O 30,6 
MgCl 2 .6H 2 0 31,9 
NH 4 N0 3 3 7,5. 

5. KoMno3HUH5? no n.l, oTJiHMaiomaiicfl TeM, mto b xanecTBe 
4>a30-nepexonHoro MaTepHajia Hcnoni>3yiOT cMecb aueiaMHua h 
aueTaTa KaJiH*, b3htux b cnenyiomeM cooTHoiueHHH , Mac% : 
CH 3 CONH 2 6 7 

CH 3 COOK 33. 

6. KoMno3HUH5i no n.l, OTJiHMaK)ma*C5i TeM, mto b KanecTBe 
6a3o-nepexonHoro MaTepwajia HcnoJit3yiOT CMect aueiaMHna h 

HHTpaTa aMMOHHfl , B35ITBDC B C Jieny K)lHeM COOTHOUJeHHH , Mac% : 
CH 3 CONH 2 6 5 

NH 4 N0 3 35. 
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7. KoMno3HUH5i no n.l, oTJiHMaKHuascs TeM , mto b KaMecTBfe 
4a3o-nepexonHoro MaiepHaJia HcnoJifc3yK>T cMecb aueTaMHna h 

MOMeBHHBI, B35ITBIX B CJiejiy lOIUeM COOTHOUieHHH, Mac% : 

CH 3 CONH 2 6 5 

NH 2 CONH 2 35. 

8. KoMno3HUH* no n.l, oTJiHMaiomaacs TeM, mto b KaMecTBe 
c£a3o-nepexonHoro MaTepwaJia Hcno.m>3yioT cMect MOMeBHHti h 
6poMHna HaTpH5i , B3STBie b cnenyromeM cooTHomeHHH, Mac%: 
NH 2 CONH 2 69 ,3 

NaBr 3 0,7. 

9. KoMno3HUH5? no n.l, oTnwMaiomaacs TeM, mto b KaMecTBe 
6a30-nepexonHoro MaTepwaJia Hcnont* 3yioT CMecb momgbhhbi h 
H30THOUHaHaTa KajiH*, B3HTbie b cJienyiomeM cooTHomeHHH , Mac% : 
NH 2 CONH 2 53,2 

KCNS 46,8. 

ID. KoMno3HUH5i no n.l, oTJiHMaiomaac* TeM, mto b KaMecTBe 
4)a3o-nepexoflHoro MaTepwana HcnojiH3y}OT CMecb MOMe bhhbi h Honwna 

HaTpHfl , B35TTtie B CJienyiOmeM COOTHOUieHHH , Mac% : 
NH 2 CONH 2 62,3 
NaJ 3 7,7. 

11. KoMno3HUH* no n.l, oTJiHMaioiuascH TeM, mto b KaMecTBe 
4>a3o-nepexonHoro MaTepHana HcnontoyioT CMecb MOMe bhhbi h 
HHTpaTa HaTpH^i , B35iTtie b cjienyioineM cooTHoiueHHH, Mac%: 
NH 2 CONH 2 4 6,5 

NH,N0 3 53,5. 

12. KoMno3HUH5! no n.l, OTJiHMaiomajicji TeM, mto b KaMecTBe 
MonH^HxaTopa KpHCTajuiW3auHH HcnoJibsyiOT napa4>HH, ryMMHapa6HK, 
)Ke JiaTHH , bock h npyrHe opraHHMecKHe npoayKTfci, o6jianaiomHe 

KeJIHpyiOmHMH HJTH njiaCTH<|>HUHpyiOWHM H CBOHCTBaMH . 
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